Summary. --The realization of the charged Bose-Einstein condensation in gauge theories with finite particle density is investigated. Examples are found for a situation in which two charged Bose-Einstein condensates coexist in equilibrium in systems described by Abelian gauge theories. Also Abelian and non-Abelian systems are constructed for which a charged Bose-Einstein condensate is balanced by the charge of a fermionic subsystem. A limiting transition to infinitely heavy fermions with infinite chemical potential is pointed out, which turns the fermionic subsystem into an external charge in an Abelian theory. On the contrary, the non-Abelian gauge theory with external charge cannot be obtained by the same dynamical limiting process since it requires a special quantization scheme. It is realized for the YangMills-Higgs model with a constant external charge. Eigenfrequencies of the system are found, which include an additional quantum degree of freedom induced by the external charge. The contribution of the eigenfrequencies to the thermodynamical potential is found. 
1. -Introduction.
The study of many-particle systems in the context of gauge theory and lattice gauge theory has become recently an active field of investigation (,,2 16, 1130 (1977) ;J. I. KAPUSTA: relation with so attractive problems as cosmology and ion collision (3) justifies its importance.
In this context the phenomenon of the Bose-Einstein condensation (BEC) has called the attention of some investigators (2.4.5) . In parallel to the description given by Bogoliubov(6) for the BEC in the nonrelativistic domain, where a system of bosons with mass m and chemical potential which depends on the temperature, ~(T), is described by the Hamiltonian density (1.1) ,gV=~-~m IV~l + 4.
-----~m (~ ~)2-M(T)~, M(T) =~(T)-m,
in such a way that there exists a critical temperature Tr responsible for a secondorder phase transition (i.e. for ,u(T>Tc)<m the symmetry is exact, but for ~(T< Tr m the symmetry is broken and a BE condensed state appears), these authors have studied the connection between the symmetry-breaking mechanism at finite density and the BEC in relativistic systems. Let us now describe, a simple relativistic system in which this mechanism acts (the relativistic ideal Bose gas) in order to demonstrate how this phenomenon occurs in field theory at finite temperature and density.
This model has a Lagrangian density
~f----c~ r a:~ r --m2r r , which, due to the U(1) global symmetry, has the conserved number of particles N with the density given by (1.3)
, 1 ~ = i(r a0 r -r a0 r
